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ystem for Windows. 


oduct standpoint, Visual 
ost designed itself, because when 
we talked to our customers, the common 
needs really jumped out.“I need to move to 
C++, but I don’t have time. My customers 
want Windows apps, but Windows pro- 
gramming is too complex. So, make your 
product easier to use. Help me deliver ap- 
plications faster. Speed up your tools but 
don't take away power. And give mea lot of 
flexibility.” 

That’s a big shopping list, but the 
amazing thing is, we had the right people 
and technology to answer these needs in 
Visual C++. 


there,and they work together naturally. So by 
integrating the toolset, we streamlined the 
whole process of programming for Windows. 

And, we added important new tools) 
App Studio gives you WYSIWYG resource 
editing and it can use VB custom controls. 
The AppWizard quickly generates a work- 
ing skeleton application. And Class Wizard 


} 


lets you easily connect code to your user- 
interface objects. 

So, better tools save time, but the 
coding issue remains. How can we reduce 
the sheer complexity of writing Windows 
programs? That’s where the Microsoft Foun- 
dation Class libraries come in. You deliver 
applications faster because youre not start- 
ing from scratch, with the Windows API. You 
start with a robust, application framework 
that has all kinds of reusable components. 

Finally, underlying it all are |World: 

There’s innova- 
tive online help and comprehensive print 
documentation. There’s sample code, 
Microsoft Developer Network, and com- 
panion products like Microsoft Test. There’s 


customer support, and more.” 


Installing Visual C++ 


oe 2 ow & 
SETUFEXCE 


WHAT ELSE 


than ever before. We 


speeded up its 
execution time, and made the user 
interface as simple and intuitive as possible, so you can get up and 


running right away. 


For more information on 
installation, see Chapter 2 
of the Visual Workbench 


tion, hosted in Windows, very easy to use. 


If you want the default installation, you just 
run Setup, hit Continue three times in a 
row, and away you go. Don't forget to type 
in your registration information, of course, 
and you'll want to restart Windows in most 
cases, to enable the new settings. 

The default installation lets you try 
out Visual C++ immediately. You can test- 
drive the new features like App Studio, build 
some sample apps right out of the box, and 
so on. Some customers had trouble build- 


ing samples in previous releases. 


Or, if you need a custom setup, you 
can easily change whatever part of the in- 
stallation you want. We tried to make Setup 
basically self-documenting. Choose from 
what you see, click OK, and forget about it. 
Most people probably want Setup to work 
like a bank card machine — it’s like, “Keep 


out of the way and just give me the money.” 


aybe you change your mind 
about something, or you need a different 
setup for a new project, that’s no problem. 
Just pop in the disk and fire it up. 

We invested development time in 
speeding up Setup because customers are 


impatient during installation. Our Setup 


s 


User's Guide. 


looks and acts likea regular Windows setup 
program, but we wrote custom code to 
eliminate delays while Setup builds filelists. 
And nowwere very accurate in judging the 
amount of required disk space. We check 
the cluster size on the disk youre installing 
to and adjust the file sizes we're installing 
accordingly. So Setup is a lot more precise 
in estimating what kind of resources we're 
going to take on your system — very im- 


portant because of the size of this product.” 


Our new Setup program makes 
installation easier than ever. - 


ipe reer Installation Options j 
Select the file groups to install. Choose the button to the right of the 

| option to customize that selection. Choose Directories to specify file 
| directories. For a default configuration. choose Continue without 

| changing any options. 


4} Microsoft C/C++ Compiler 
Microsoft Foundation Classes 
XX] Microsoft App Studio: Resource Edito 


bs} Run-Time Libraries 
4} Sample Source Code 
XX] Online Help Files 


Disk Space Information 

Installation root drive/directory: 

Space currently available on installation root drive: 
Space required during Setup on installation root drive: 
Space required after Setup on installation root drive: 


218464 Kb 
37704 Kb 
36520 Kb 
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Doing lt All Within One Environment 
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ae | VisyaWorkbench contains all the tools necessary for you to develop a program. 
QZ trom this central point, you can undertake all the tasks required: you can edit 
source code, create visual objects, connect these objects to code, build your 


application, and debug the program. 


3e B think the most intriguing aspect of 
Visual Workbench is that it’ integrated. 
You have an editor, a debugger, a browser, 
online Help, all available within the same 
environment, in the same place, so you 
don't have to go out to an MS-DOS®box or 
go to CodeView® for Windows or go to the 
documentation that’s off on your desk 
somewhere. You can use the entire product 
on a portable. You can be outside, writing 
an application, and you don’t need to have 
a bunch of other stuff around—you can do 
it all within the one environment. 

The other really compelling thing 
about the Visual Workbench is that it is 
concurrent. For instance, you can build 
and edit at the same time. You can use the 
browser while you debug your application. 
You can do a multiplicity of things simulta- 
neously within the same environment. This 
is going to make you more productive, be- 
cause if, for example, you're debugging 
and you need to change some code, you 
don't have to drop out of your debugger; 
you can just change the code right there. 

Where the Visual Workbench really 
shines is when it takes your source files 


from other projects and actually turns 


simple and the complex tasks possible, so you work 
without the environment getting in your way. We've 
automated a lot of the tasks that have previously caused 
developers some heartache and lots of work, and things 
like creating projects or setting options or browsing or 
debugging are all much simpler than they've ever been 
in the past. Were really excited about our new Win- 
dows-hosted development environment. Its something 
that we think developers are going to love and use for 


What we concentrated on the most with this develop- 
ment environment was to make the common tasks 


them into an executable very rapidly. The 
steps are very simple. 

First, you open up a new project, and 
we havea series of templates that allow you 
to set the correct compiler and linker de- 
faults for a variety of applications—Win- 
dows applications, applications with 
QuickWin libraries, DLLs, VB custom con- 
trols, and so on. 

Next, you add all of your source files 
to your project. It’s really straightforward 
in our Edit Project dialog box to select all 
the files you want to add and then add them 
directly into your project. 

Youre then free to either build your 
application with the defaults we provide or 
you can actually go in and modify or cus- 
tomize those defaults. And we give you full 
control over what options are set for the 
source files—for example, you can set 
precompiled headers, the memory model, 
the code generation... you name it! 

After you've done that, building your 
program is just a push-click away. On the 


toolbar we've got an icon which allows you 


many years to come. 


For more information on 
Visual Workbench, see the 
Visual Workbench User's 
Guide. 


to rebuild your entire project. Just click on 
that, and the build will take place in the 
background. 

After the build is successfully com- 
pleted, you can browse your application 
and take a look at the symbols that are in 
the application. You can also start debug- 
ging the application. You can set a variety 
of types of breakpoints, you can set loca- 
tion breakpoints or breakpoints on par- 
ticular variables—sometimes they call 
those watchpoints. And we've got a but- 
ton on the toolbar which allows to you to 


just start your application running.” 


JEFF BEEHLER 


Organizing Your Development Project 


POINT-AND- 
QO PROJETS 


al Workbench projects 


help you organize your 
program development. Project 
types provide the correct 
default compiler and linker 
_ options to build your project. Include files are automatically scanned and added 
to the project dependency list. Workspaces let you save and recall your own 
personalized Visual Workbench layouts or automatically recall the last layout you 
used. And you can immediately build your current projects without modification 


dS Visual Workbench =| CiC++ Compiler Options 


Build Options: = ©)Debug Specific @ Release Specific © Common to Both 
Options String: 


external projects. ae 


Category Settings: Optimizations 


‘© Default 
© Disable (Debug) 


Loop imization 
Allow potentially unsafe loop optimizations 
Improve float consisten 


Heeler Names : 
The Compiler Options dialog iain sate sit 
makes it easy to browse various 
options and choose just what 


you need. 


can be a Visual Basic custom control, a 
Windows .EXE, a Windows DLL, a DOS 


application, whatever ... it'll generate the 


makefile necessary for that, including the 
correct switches and correct libraries, in 
order to build whatever target you want. 
Also, in generating the makefiles, it will 
scan for your include dependencies and 
your RC file dependencies, so if you were to 
change one of those before you build, itll 
recognize that those have changed and will 
build only those that use those files for you. 
Itmakes ita lot easier to create the makefiles 
than to create them by hand. 

Sometimes you might need to change 
the compiler and linker options that Visual 
Workbench gives you — for example, your 
particular project requires options that we 


don't provide as a default setting for what- 


ever your target is. 


if you have code-generation-type switches, 
part of the dialog box will actually change 
for you and present you all the code-gen- 
eration switches. Optimization — it will 
change for that also. And in the linker op- 
tions, one such category contains the out- 
put specifications, like if you want more 
information in your linker output or map 
files or whatnot, it can file those things for 
you within these dialog boxes. There are 
also several Windows import libraries that 
we provide that are not included by default, 
such as some of the common dialog-type 


links. We give you a large list of those, and 
just by clicking on it, we'll include those 


libraries on the option line. 


and you can 


build those projects within Visual Work- 
bench, but you also have the ability to 
specify your debug target. For instance, if 
youre going to debug a Windows .EXE, you 
can take advantage of the integrated 
debugger within the Visual Workbench with 
your external project. So youre still able to 


use a large percentage of the environment, 


even though your makefile is not generated 
by Visual Workbench. 


For instance, the ones that we provide for 
— that is, the ones that we have access to 
on the menu — are, by default, Edit, Debug 
and Custom. And the way I personally use 
those is that I have a window-layout form in 
my edit session, where I'll have my edit 
source in the top two-thirds of the screen, 
and in the bottom third I'll have my Browse 
window. And then I can save that and when- 
ever I want that layout, with just a simple 
keystroke I can actually bring up that win- 
dow layout automatically. I also have one for 


my debug session, with the Watch window 


TOM WHITE 


For more information on 
projects, see Chapter 8 of 
the Visual Workbench 
User’s Guide. 


and the Registers window and the other 
debug windows arranged the way I like 
‘em. So when I do a debug, with just an- 
other keystroke I can bring that up. 

The third one I have is for when ’m 
building, the Custom one. It’s just like 
my edit layout except, instead of the 
Browse window at the bottom, I have my 
Output window so I can keep tabs on 
what’s happening with my build while 
I’m working on my project. People 
around herealso use the Last Workspace 
Used item, so when you close your 
project or you close Visual Workbench, 
it will save the window layout as it was 
when you left,so next time you open up 
that project, or next time you bring up 
the Workbench, it will restore those 


windows in that same configuraion.” 


Automating Labor-Intensive Programming Tasks 


interface elements or starting a new Windows programming project. Wizards 


reduce the time you spend in repetitive coding, and free you to concentrate on 


what your application really needs to do. 


AppWizard lets you start with a 
working program that includes 
professional features such as a 
toolbar and print preview. 


=| MFC AppWizard 
Project ame: 


Project Path 


c:\msvc \newapp\newapp.mak 


Directory: 


ire Initial Toolbar 
| XX Printing and Print Preview 
ia Custom YBX Controis 

oO Context Sensitive Help 

(J OLE Client 


| {JExternal Makefile 
Generate Source Comments 


izard is 


Class 


App 
like a programmer's assistant that helps 
you by automating some of the more mun- 
dane tasks of programming. Both of our 
Wizards are designed to work with the 
Microsoft Foundation Class library, and 
you can access them from Visual Work- 
bench and App Studio. 

AppWizard helps when youre start- 
ing a new Windows application. The old 
way to start out is to copy a bunch of files 
from GENERIC, or some other simple Win- 
dows application, and then rename and 
modify them for your new project. 

and 
beyond that, it lets you include a whole host 
of features in your application. You just 
pick from a list to include major features in 
your application, like a toolbar and status 
bar, printing and print preview, VBX sup- 
port, OLE, context-sensitive help, and so 
on. Within minutes, youre ready to build, 
and you can start with a lot more than 
“Hello World” for Windows. You have the 
basis of a professional Windows applica- 
tion, with major features, and it’s all tight, 
error-free code you wont have to worry 
about. The application conforms to the 
standard Windows user-interface model 
as well. But most of all, the application 
leverages MFC. 


So, for example, if your 


application uses MDI, then App Wizard gets 
you started by deriving from the MFC class 
CMDIFrameWnd. 

Class Wizard is for later in the coding 
process when youve designed your inter- 


face, your application design is in place, 
and you know what you want your applica- 
tion to do. It’s a lot of work to connect up 
these things. Like, you just bought a big 
electronics kit, and youre an experienced 


engineer. You know where everything 


should go, but it’s stil 
That’s what 


ClassWizard is for. In a typical MFC Win- 
dows app, you have generally three types of 
things to connect. You have user-interface 
elements, you have Windows messages,and 
you have your C++ application code. You 
know exactly what connections you need 
to make, but again, doing it all by hand is 


tedious and error-prone, since it’s basically 


STEVEN SINOFSKY 


For more information on 
Wizards, see Chapter 9 of 
the App Studio User's 
Guide and Chapters 2, 6, 
and 7 of the Class Library 
User's Guide. 


hand-editinga bunch of source files.W 


So if you 


wanta particular dialog control to handle 
a particular message, just point and click 
and ClassWizard lets you jump straight 
to the function definition and you can 
start entering your application-specific 
code. ClassWizard also integrates with 
the MFC Dialog Data Validation and 
Exchange mechanism, so it’s easy to 
implement custom forms. It’s a graphi- 
cal process, like so many other things 
you do in Visual C++, and it’s much 


quicker and more reliable.” 


Providing Your Application Framework 


°C pe ie ol ene WE ae ae 


STATE-OF-THE-ART 
FRAMEWORK FOR 


pbrary (MFC) is a library of 
(++ classes that gives you the 


framework of an application for 


Windows. You get solid 
implementations of common features such as dialogs, splitter windows, and 
toolbars. You can easily build upon the framework, while overriding parts of it 


that you want to customize. 


work for building Windows applications, 


making it easier to build them using C++. 
Its an architecture that guides you down the 
right paths and gives youa lot of ways of doing 
common things, so it’s easy to build the infra- 
structure of the application. But it’s also scal- 
able, so you can add additional things on top 
of it. We give you some basic parts you can 
build with, and you can do your own thing 
with them and on top of them. 

Also, the Microsoft Foundation Class 


Library is C++ 
If 


youre familiar with Windows terminology, 
you can actually get a good feeling for what 
it is by looking at the class hierarchy dia- 
gram, even though you havent read all our 
documentation or memorized our class li- 
brary reference. It’s not meta-levels of ab- 
straction ... if you look at a class when you 
read the name, you can pretty much figure 


out what it does. 


Windows apps, and youre using Windows- 
hosted tools to build a Windows app. 
After doing MFC version 1, we didn't 
throw it out and start over for version 2. 
We'd already done our prototypes and 
thrown them away during the R & D phase 
before we started MFC version 1. So version 
2 was built on top of version 1 ... we found 
that many of the version 1 classes worked 
really well for doing what we wanted to add 
in version 2. Some of the more complicated 
components of version 1 got simpler and 
components that didn’t exist in version 1 are 
now there and were easy to add because of 
the infrastructure provided by version 1. If 
you've got an MFC version 1 app, you won't 
need to change hardly any of your code. Just 
as MFC doesnt require changing hardly any 
of your C Windows code. 


Finally, the Microsoft Foundation eo 


Class Library is the C++ API to Windows. 
That's really the heart of our product, and 


ise that underlying Windows op- 
erating system. That’s why Visual C++ is 
different from C7. It’s now a visual-centric 
product. The target platform here is Win- 
dows. You can technically build DOS pro- 
grams, but that’s not the focus of the product 


because more and more people are building 


For more information on the 
Microsoft Foundation Class 
Libraries, see the Class 
Library User's Guide and 
the Class Library Reference. 


Really, it comes down to this: MFC 
is the hub of what youre trying to do. Once 
your development is done, you leave your 
copy of the Visual Workbench and App 
Studio and all the Wizards on your devel- 
opment machine. Your customer gets a 
part of the class library with each copy of 
your application. And it just so happens 
that our tools are built with our class 
library. For example, App Studio is writ- 
ten in C++ using MFC version 2. It was 
built using the Visual Workbench and 
App Studio, of course — so we use our 


tools to build our tools.” 


Creating and Modifying your User Interface 


DRAW YOUR USER 
NTEREACE 

6 : is a powerful resource 
di 4 bat let you draw common 


user-interface objects by directly 


manipulating the objects on screen 

— in other words, visual editing. App Studio also lets you incorporate Visual 
Basic -(VBX) controls (your own or third party’s) into your interface. One of the 
new and powerful features of App Studio is its integration with ClassWizard, 


which attaches user-interface objects to code. 


Create a new resource script Create a new dialog box resource Browse and edit the s 


Open an existing resource file Create a new menu resource Edit application classe 
Yi} Save the active file if, Create a new cursor resource WA 


DEE fe] BREE 


Undo the previous action Va Create a new icon resource Vy 
Redo the previously undone action Create a new bitmap resource 
Create or open the string table resource 


Create a new accelerator table resource Get help by clicking on menus, buttons, or windows 


does something that 
en able to do before: it lets 
ur C++ application’s user in- 
terface and connect these user-interface 
objects to code, and that’s a real step for- 


ward. 


so that when you're creating a menu bar, 
you see the menu bar, you rearrange the 
menu bar by clicking ona drop-down menu 
and dragging it to a new position. It used to 
be that you used RC script files, you'd write 
code, you'd compile it, youd see your appli- 
cation interface, and youd say, “Oh, that 
looks okay, I guess.” Now with App Studio 
you have a powerful set of editors that let 
you make your interface look exactly the 
way you want it to look. 

Another really exciting feature in App 
Studio is the ability to use VBX controls. 
These are reusable controls that can be 
used in both Visual Basic and Visual C++ 
programs. In the past, when designing 
your application interface, youd havea cer- 
tain set of standard Windows controls that 


were available to you 


inbols in the active file 
‘and connect resources to code 


that are commercially available — charts, 
grids, 3-D widgets, database controls, mul- 
timedia controls, and many others — and 
use them in your interface just like youd 
use the standard Windows controls. 

App Studio also has the ability to 


It used to take time to learn all the 
Windows messages. Youd have to read 
documentation to figure out what mes- 
sages you needed to handle and then take 
special care to interpret the message pa- 
rameters correctly, but now all you need to 
do is select an object in App Studio and 
then open up the ClassWizard. It will show 
you all the messages that will be sent, so 
you can select the one that you want and it 
will createa member function for you auto- 
matically. It'll actually show you that mes- 
sage with a little hand graphic next to it, so 
you can visually see what messages are 
being handled and what functions are han- 
dling them.” 


For more information on 
App Studio, see the 
App Studio User's Guide. 


Creating and Editing Dialogs, Menus, and Bitmaps 


DRAG-AND-DROP 
yA 


PO \Abicesnportant editors in App 


Stugi® are the dialog editor, 


where you can build and test a 
dialog Dox that very closely 

resembles the one in your finished application; the menu editor, which makes it easy 
and fast to build and revise even a complex menu structure; and the graphics editor, a 


full-featured editor geared to the professional developer. 


w. 
The Visual C++ graphics editor | wealth: Height: Colors: 


displays two independently 


scalable views of the image. Filename: |RES\TOOLBAR.BMP (0 Save Compressed 


uwa 
to be as easy to use as the interface itself. 
That’s why we took a lot of time to make 


sure that wherever possible in App Studio 


editor, positioning with the mouse, drag- 
ging from one location to another, and so 
on. In fact, using drag and drop you can do 
tasks like building a dialog box, transfer- 
ring controls between dialogs, arranging 
your menus exactly the way you want, even 
moving resources from one resource script 
file to another. You can even drag an icon or 
bitmap from a file manager window and 
drop it into your resource browser window, 
and bingo, the icon is added to your re- 
source file. Try it! 
Dialog Editor 

One thing about our dialog editor 
that I find exceptional is that I have yet to 
see another dialog editor that is as full- 
featured as ours, yet uses the real controls 
that you're working on. It seems like there’s 
often a trade-off between getting a full- 
featured dialog editor and getting one that 
uses real controls (not just bitmaps). It’s a 
big advantage to always be able to see ex- 
actly what it’s going to look like at run time. 

Another feature that I really like about 
the dialog editor is the visual grid, which I 
don’t think any of the other editors do. Also, 
having all the alignment tools and the test 
mode right up in the toolbar, right above 


where youre working, is a really efficient 


I don't have to go searching through menus 
for the commands or look at some palette of 
unrecognizable icons way off in the distance. 
Menu Editor 

We designed the menu editor tomake 
it very easy to rearrange your menu struc- 
ture and to beable to select portions of your 


menu and just drag them around wherever 


you want them. As you move menu items 
around you find that what youre really do- 
ingis movingaset of related items. If they’re 
connected to code, we don’t break the con- 
nections to code, we just move them, we 


can rearrange the structure. F 


Sa, or take menucommands 
from one drop-down menuand move them to 
a different drop-down menu — just by drag- 
ging it and moving it around, and without 
changing any of the connections to code that 
youve made.And soit gives youa lot of flexibil- 
ity to, at the last minute, decide that you don't 
like the menu structure and change it all. 
Graphics Editor 

I think our graphics editor is second 
to none — it’s really geared toward the 
professional developer. Some of the things 
that it does that other editors don't do are 
things like having two views on the object 
at all times that are always kept in sync, 
being able to scale either one up or down, 
so you can, for instance, have one zoomed 
partially in and the other zoomed all the 
way in so you can look at things from two 


perspectives. if 


— picking up colors is especially 
nice, I think, because so often 
youll want to go from one area of 
the image to another and instead 
of saying, “Oh, what color did I 
have? I can’t remember,” I can 
just go pick up the eyedropper 
and suck up the color and use it 
somewhere else. 

One of the biggest prob- 
lems when youre dealing with 
icons or cursors is — well, mainly with 


icons — is getting the screen and inverse 


For more information about 
resource editors, see 
Chapters 3, 4, and 7 of the 
App Studio User's Guide. 


colors correct. In our graphics editor, the 
inverse color is just another color on the 
palette, and you can click on it and draw 
with it. And I think that’s something that 
an experienced programmer will really 
appreciate. 

One of the neatest features we have 
is the ability to design a toolbar in the 
graphics editor using what we call using 
tile grids. This basically turns the graph- 
ics editor into a toolbar or palette editor, 
where you can edit little tiles of graphics 
that get put in a larger: bitmap. This 
works very cleanly with the Microsoft 
Foundation classes to give you toolbars 
at the top of your application that you 
can customize with our image-editing 
tool. And App Studio makes it very 
easy to move toolbar buttons around, 
to change the width of them and have 
them instantly reflected in your app.” 


GARTH HITCHENS 


Maximize Usability with Intelligent Design 


ZWJseasbuility 


WhO) CARES! 
YOUR 


you still face the task of designing an application that is right for your user. 


The design phase can be challenging. How do you use color in your application 
for best effect? How should controls be arranged on a dialog box for ease of 
use? Fortunately, designers have answers to these and other questions about 


interface design. 


j ; Page Setup 
| : sitaae eR iro Toe erga Gals 
' 


| @ File Time ©System Time 


@ File Time © System Time 


This simple dialog shows good UI design. The text is concise, yet descriptive. 
The Header and Footer groups share a common layout that reinforces their 
similar function. The buttons’ size, shape, and location reflect their related 
purpose. And the overall layout is compact, but not cramped or cluttered. 


‘olor is a very complicated phenom- 


enon in terms of how humans perceive and 
get information from it. People have very 
personal reactions to color — it can really 
make us feel specific things, not rational 
things. For example, when you see a lot of 
bright colors together, your reaction gener- 
ally is that this is something for children — 
you get a sense that it’s sort of cheap. If you 
think about advertising material, the stuff 
on gray paper with only one color or two— 
maybe black, seems more expensive and of 
higher quality. Because people like color a 
lot when they’re designing Windows appli- 
cations, they tend to use a lot of color — 
perhaps without realizing that a lot of color 
makes people think that the thing is cheap 
or poorly put together. People will have 
strong feelings about all colors, except for 
blue and probably red. That’s why you 
should use color as little as possible in an 
interface, and wherever you do use color, 
you must always let the user change it. You 
should never hard-code a color because 
there will always be somebody who hates 
that color. 


One book is The Windows Interface: 
An Application Design Guide, available from 


Microsoft Press. This is the best reference 
that you can get about good interface de- 
sign for Windows. It tells you everything 
you need to know. If you get the book, you 
can also get a disk which has some online 
pieces on it, including an interactive guide 
that shows you the rules in the Interface 


Guide in a running app. 


Microsoft has done some surveys to 
find out the percentage of various display 
devices in use, and we found that very few 
people who run Windows—less than 
10%—have CGA or EGA displays. Gener- 
ally, when people upgraded to get enough 
memory anda faster chip, they upgraded to 
VGA. Andalot of the LCD displays—in fact, 
all the current LCD displays in portablesp— 
use a VGA display writer. So what we do is 
design for VGA, and then we let that same 
design run pretty much as is on higher-res 
machines. In a high-res machine, like Super 
VGA, the pixel is still a square pixel and it’s 
smaller than the VGA one. Everything will 
run, but everything will be smaller. And it 
seems to work pretty well. The fonts are 
proportional, and so everything goes down 


in size proportionally. 


Graphic design is a well-established 
profession. Graphic designers have a well- 
honed procedure that solves problems by 
producing a large number of initial ideas, 
reducing those to the best ones, further 
developing all of those—maybe three or 


four ideas, then reducing those some more, 


and eventually coming up with a good de- 
sign. When designing an interface, pro- 
grammers should think about hiring a 
graphic designer. If they're a small shop, 
they don't have to spend a lot of money on 
an interface designer. If all they do is pull 
in somebody visual—the person who's 
designing the documentation, the per- 
son who’ designing the packaging, their 
marketing person, their advertising per- 
son—whoever it is, just somebody who 
has visual training, they will be ahead if 
they take the designer’s feedback seri- 
ously. I think the main thing is to realize 
that graphic interfaces need to look the 
way they work and work the way they 
look. Don’t get carried away by some- 
thing cool, try to make something 
usable that people will understand. 


VIRGINIA HOWLETT 
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Object-Oriented Programming Language 


more than learning 


a new syntax. It 
means a new approach to design, as well as implementation. By enabling greater code 
reuse, (++ can help you start designing today for the increasingly complex 


applications of tomorrow. 


“We see virtually all C development moving to 
C++ over the next two to three years.” 
—Bill Gates 


=) The C++ language comes from AT&T, 
basically, the same spring from which came 
C. The primary difference is that C++ ex- 
tends the notion of data structures, so you 
can associate functions with data. That kind 
of type binding gives you an encapsulation 
of functionality. And it has overloading of 
operators and functions, which allows you 
to express algorithms in a way that’s rela- 
tively type-independent. This sort of tech- 
nology is called object-oriented program- 
ming, which relates to data abstraction and 
encapsulation. 

It’s possible to do this in C — in fact,a 
lot of C++ translators generate C code — 
but there the binding’s merely a convention. 
For example, I can write you a C header file 
where a bunch of functions act ona bunch of 
structures, and the convention is that you use 
those functions when you want to operate on 
the data. But there’s nothing to stop you going 
in and partying in true C-programmer style 
on any part of it. So, object orientation is 
possible in C, but it’s a personal discipline, 
whereas in C++ there’s a formal binding be- 
tween functions and data, and it’s a natural 
way of expressing yourself. C++ makes it 
easier, I guess, to do things right. 

This object-oriented approach is not 
a silver bullet — we all know that’s a fiction 
— butit does give you leverage by making 
your code reusable in new contexts, and 
that’s where I see the greatest productivity 
gains. It can reduce the difficulty of pro- 
gramming complex applications. If you 
look at applications, I think that they’re 


moving toward a component architecture. 


C++ doesn’t cure all ills, Its more like a power tool, If give you a power planer, 
you'll probably use it, because the benefits over hand planing are obvious. But you 
can still make mistakes. When you add a powerful programming tool, it’ still a 
human idea being expressed. Programming is the expression of ideas in logically 
tangible form, and because it’s done by human beings, and because its a creative 
process, its flawed. You never get it right the first time. No tool can eliminate that 
entirely, but you still naturally choose the better tool. 


For example, consider Excel. It grew out of 
a relatively simple idea called a spread- 
sheet, which was initially implemented in 
assembler on a 16-bit machine. Today, Ex- 
cel is a gigantic piece of code that has all 
kinds of things in it — charting, forms 
packages — you name it. Applications are 
so rich and so complex that they’re becom- 
ing prohibitively difficult to write. And so 
the approach being adopted is to separate 
the functionality. Instead of every applica- 
tion having its own charting package, they 
all use common services. You use inter- 
faces like OLE, or a library interface, to 
partition your product into components. 
Object-oriented programming is ideal for a 
component-based architecture, because the 
encapsulation exposes only the parts you 
really need to know about. And it gives you 
the flexibility to change the parts you don't 
know about without affecting the body of 
the code. 

I think the development community 
is pretty much committed to C++ and to 
object orientation. As for learning C++, 
well, the language itself is conceptually 
simple. But you have to understand that 
object orientation is a new approach, not 


just different syntax. If you approach it 


DAVID JONES 


For more information about 
(++ and object-oriented 
programming, see the 
C++ Tutorial and the 
(++ Language 
Reference. 


fromaC programmer's perspective, you'll 
take along time to grasp what's going on. 
The experienced C++ programmers, as 
far as | can observe, think in terms of 
classes, not in terms of algorithms or 
functions. You design the program in 
terms of the classes it needs to operate.So 
to learn C++, you must understand the 
benefits and the need, as much as the 
nuts and bolts which you'll find out 
quickly enough in the process of putting 
together a real application. Yes, there’s 
complexity in the nuts and bolts, too, 
butit’s that basic understanding of what 
an object-oriented program looks like 


and how it’s constructed — that’s what 


you must have, and the rest will follow.” 


Fine-Tuning Your Application 


the hood. Visual (++ 


offers a mature, 


comprehensive suite of 


Optimizations that let 


you tune your code for 


maximum efficiency. Compiler technology 
also includes throughput features like precompiled headers, which can dramatically 


reduce compilation time. 


6% The compiler technology raises a lot 
of interesting questions: “How do I get my 
app to compile fast? How do I get it to run 
fast? How do I minimize size, or get debug 
or browse information?” The Visual Work- 
bench handles a lot of that stuff, but it’s 
nice to be aware of all the things the com- 
piler can do for you. 

To compile quickly, precompiledhead- 
ers are first and foremost. Now we give a 
more convenient form with the/YX option, 
where we automatically create the 
precompiled header. Just throw this switch, 
and we'll precompile whatever we can. You 
don't have to think about it. For more con- 
trol, use the /Yc and /Yu combination. The 
best way to use these switches is to create 
a header file — it can even bea .C file — 
that contains only the headers you want 
precompiled. This fits nicely into a makefile, 
and it can be very fast, although it means a 
little extra work. 

While youre in the middle of devel- 
opment, use our fast compiler. It’s much 
faster in turnaround time, and you can use 
precompiled headers to speed up even more. 
When youare ready to test the release builds, 
move over to the full optimizing compiler 
and try increased optimization. 

Optimization, you know, is always 
an experimental thing. What works best 
for my app? It varies a lot, but some things 
are almost always worth trying. Global 


enregistering, with /Oe , can both save 


optimizer over the last few releases. Yet we still generate the best code in 
the industry across a broad spectrum. I mean, there'll always be cases 
where somebody else can handle a particular application better. But 
over a wide range of applications, we still have the best. 


eve been at this a long time, you know. Our compiler technology is 
ature, our optimizations are far broader than the competition’s, and 
there’ been a dramatic increase in the robustness and stability of the 


space and increase speed, because it tries 
to keep more things in registers. And it’s 
always helpful if you can assume a 286 as 
your base machine. That’s the /G2 switch, 
which gives much better speed and some 
reduced size. For Visual C++ , we added / 
G3 , which lets us selectively use 386 in- 
structions for better code generation, if 
youre willing to assume a 386 machine. 
This can reduce size as well as increase 
speed. And if you can avoid aliasing in your 
code, the aliasing options — /Ow for Win- 
dows and /Oa for DOS — tell the compiler 
to make optimizations it couldn't do other- 
wise, because of the nature of C and C++. 

It’s usually worthwhile to profile your 
appand say,’Where am | spending my time? 
Whatthings are really critical to make fast?” 
Once you have them algorithmically as fast 
as possible, then throw speed optimization 
onto that, either by using the command- 
line switches or pragmas in the source files. 

In places that aren't speed-critical, 
you might just as well compile for space 
and reduce the size. Size is critical in Win- 
dows apps because it’s a swapping environ- 
ment, so reducing your app’s size might ac- 
tually speed it up, because it swaps less. And 
that’s where p-code may come in. P-code 
lets you take parts of your app — particu- 


larly the user interface — which are gener- 


DAVE WEIL 


For more information about 
improving program 
performance, see Chapters 
1-5 of Programming 
Techniques. 


ally not speed-critical, and reduce the size 
dramatically.So your working set that stays 
in memory is much larger, you have less 
swapping, and the overhead of executing 
in p-code isn't noticeable because youre 
mostly waiting for human interaction.But 
again, p-code is a selective thing, and 
youll want to do some profiling first. 
There are so many other things. 
Inlining — we have multiple levels of 
that. We have intrinsics for common 
runtime calls, we have loop optimiza- 
tions, we have pragmas that let you tune 
ona per-function level, if you wish. Sure, 
this might be more work, and it’s not 


needed for many apps, but if you need 


the ultimate control, we provide it” 


Analyzing Program Structure with the Class Browser 


THE PRIVATE 
LIVES OF 


to navigate your code. 
From within a source file, with a simple menu click or shortcut Keystroke, yOu can 
jump directly to a symbol’s definition or visit each place in every source file it is 

referenced. And in the Browse window, you can query and display class hierarchy 


graphs and function call graphs, as well as definitions and references, 


| SID Browse SCRIBBLEBSC [A 
ieee 


Query 
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CScribDoc: :DeleteContents() 
CScribDoc: :Dump(class CDumpContext &) 
CScribboc: :GetCurrentPen 4 
CScribDoc: :GetDocSizet{ } 
Definitions of CScribDoc: :GetCurrentPen({ } 
c:\nsvco\nfc\sanples\scribble\stepS\scribdoc.h(39) 
References to CScribDoc: :GetCurrentPen() 
c:\nevce\nfc\samples\scribble\step5S\scribdoc.h(38) 
c:\msvc\nfc\sanples\scribble\stepS\scribvw.cpp( 282) 
c:\neve\nfc\sanples\scribble\stepS\scribvy.cpp(325) 
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The Visual C+-+ browser helps 
you understand complex code 
relationships and work efficiently, 


ant to know what the browser 
¢ r you? Okay, I'll give you an ex- 
a f what I was doing yesterday. Here 
I am looking at this function, and I don't 
quite understand it — I wasn’t sure that 
this structure was being used correctly. So 
[just put my cursor on this global variable, 
and I hit F11, and there was the definition 
of that variable. So now I know the type. 
Then I moved the cursor over to the type 
and hit F11 again and boom! There I was at 
the structure definition, so I canlookatthe 
members and so forth. 

As it turned out, there was a problem 
with the usage. Having looked at the mem- 
bers, I saw that it wasn’t being done quite 
right (there was a comment there that 
helped me), so I used the Pop Context fea- 
ture, and there I was back at my initial 
global variable reference, and I made the 
fix there to use the field correctly. Then [hit 
Shift+-F11 on the global variable and I vis- 
ited all of the references to that variable to 
make sure that the same construction didn't 


appear anywhere else. 


used ar And I have no idea 
which files I visited. I suppose I could go 
and look at the logs to see where I checked 
in changes, but other than that, I don't 
know — I just fixed it. Which is the way it 
ought to be. 

You can also use the browser to finda 
particular member name— you just type 
itin the Name field and it shows you all the 
possible overloads of that name. Or maybe 
you just want to see all the places where that 
name was defined, which is an end unto 
itself, right? You can see all the places where 
it’s defined just by typing the member name 
in that box. 


= om are four kinds of graphs avail- 


able — class graphs, call graphs, function 
graphs, and caller’s graphs — but of these, 
the one I use the most is probably the one 
that seems most esoteric — the caller’s 
graph. Let me tell you how I used that 
yesterday to fix a bug. 

Once again, | was in code that I’m not 
terribly familiar with. There was a problem 
with the searching code, and I had no idea 
where to even start. I knew I needed to 
make a change to one of the window procs, 
but I had no idea what the name of it was or 
what file it might be in. But I knew it had to 
do with searching, and I figured, well, ulti- 
mately, there’s some code there that’s call- 
ing some find function. 

So opened the Browser window and 
I picked the reverse call graph, and I said, 
“Show me all the functions called FIND*; 
figuring that there was bound to be some 
worker function down there called FIND- 
something, and I got a dialog box that let 
me pick the one I wanted. So I picked the 
one that looked like it was the most primi- 
tive — it was called FINDNEXT or some- 
thing like that — and that became the base 
of the caller’s graph. And then I said, “Do 
the query,’ and I expanded it fully. 

So now I had all the places 
in the program by which you 
could reach that primitive worker 
function. And I knew that it had 
to do with finding, so I knew, 
ultimately, we were on the right 
track. And then I looked through 
that call graph until I found the 
thing that looked like a window 


For more information on the 
browser, see Chapter 10 of 
the Visual Workbench 
User's Guide. 


proc. I double-clicked on it, and presto! I 
was in the function that I needed. So my 
input to this whole thing was just guess- 


ing, “Well, the function’s probably called 


FIND-something,’ and the rest was just 
following the dots. 
One last point —Visua 


| ing. This is really 
handybecauseitlets you beginabrowser- 
assisted autopsy from the site of a crash. 
If you run your application and get a 
Windows RIP, the debugger catches this 
and you get placed at the offending line. 
If you don't understand the offending 
line, you can quickwatch the variable to 
see its value and use the Go To Defini- 


tion/Reference Command to see how 


it’s defined or used. The debugger and | Fees 


browser have good synergy.” 


RICO MARIANI 


WhEN BAD 
THINGS 
HAPPEN 10 


erent debuggers for 


different needs. The 
integrated debugger runs inside the Visual Workbench, offering great conve- 
nience. CodeView, available in Windows and MS-DOS versions, runs separately 
and offers extended capabilities. Together, the Visual (++ debuggers make a 


very powerful combination. 
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The Watch Window can display 
data in a variety of formats. 


e integrated debugger 
aly gives 80% of what you need for 
everyday Windows debugging. And it’s just 


a more natural way to work. You don’t have 


to exit Windows or flip screens. 


er p: And this provides 
great convenience, as well as flexibility. 

Say youre in a source window and 
you want to check the value of a new vari- 
able. You just put your cursor on the vari- 
able name, or double-click to select it, then 
press Shift+F9. The QuickWatch window 
displays the new variable, andifit’s a struc- 
ture, you can expand it to examine the 
members, and so on. We know different 
people have different working styles, so we 
actually provide three different ways to get 
to QuickWatch — the way I just described, 
plus the menus or the toolbar. And the 
same is true of other features. 


Running under Windows gives youa 


lot of versatility, too. 
while the debugger’s 


running. For instance, you want to launch 
the Spy application to get more informa- 
tion. Go ahead, it’s not too late. Or, you can 
change things in the debugger while your 
app is running. Let’s say you want to go 


back and set a new breakpoint. Again, it’s 


not too late. You can set the new breakpoint 


_ really demand extended capabili ike de- 
; bugging a DLL or whatever, and that’s where 
CodeView comes in. We have two CodeView 
versions, for Windows and MS-DOS, and they 
have an identical interface, so you don’t need 
to learn two sets of commands. 

In CodeView, you really own the pro- 
cess, and you can reach down to manipu- 
late things at a low level. You can enter new 
data directly in memory. You have extra 


commands, like Dump Modules, specifi- 


cally for Windows programming. And the 
command window lets you do all kinds of 
things once you stop at a breakpoint. You 
can dump a variable or some registers — 
do benign, information-gathering things 
— or you can change things, if you really 
know what youre doing. Change the in- 
struction pointer to. jump around in your 
code. Or type in assembly instructions, 
like MOV AX, 0, and actually rewrite your 
program at run time. This is not for the 
faint of heart, like I said, but if you have the 
need and you know what youre up to, 
fiew provides the means? 

ght. It’s not a question of 
r is better, but what you 
nee given time. Integrated debugging 
is fast and it blends very nicely with the 
other Visual Workbench capabilities. But 
other times you must have those extended 
features, so you fire up CodeView because 
that solves your problem in the most effi- 


cient way.’ 


MARK BRODSKY 
JOEL MERLIN 


For more information on 
debugging, see Chapter 11 
of the Visual Workbench 
User's Guide, and the 
CodeView Debugger 
User's Guide (Visual (++ 
Pro users only). 
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bale, 


Broadening Access to Technical Support 


fo Fone sof is more 


Csi ussbhone calls. 


Beyond the traditional 


phone service, were ? 
expanding electronic support in a variety of ways. We're improving 
the depth, as well as breadth, of our services. And we're constantly asking 


Customers what we can do to serve you better. 


The overriding theme here is quality versus quantity. We're 
striving not only to provide technically correct and accurate 
answers, but in providing the answers, inject a bit of personality 
and convey strong customer-service skills, good communication 
skills, good presentation ... so that it’s excellent, as opposed to good. 


LORI REYNOLDS 


that we'll focus 


set up, installed, configured. But we find 
that electronic support is the better way to 
support customers in the long run. 

Right now, electronic support pri- 
marily means CompuServe. We've ex- 
panded the MSLANG forum, adding more 
information and a better breakdown of 
sections, and we put our best engineers up 
there supporting customers. CompuServe 
also lets customers access other resources 
such as the Knowledge Base, the Software 
Library, information from the MSDN 
group, and other forums — both the 
Microsoft forums and the ones from other 


companies. 


Finally, with electronic support, 


sample code can be included in questions 
and answers, and that’s something that you 
just can't do over the phone. When you get 
down to it, that’s what represents the prob- 
lem and the solution, in most cases. 

In the future, we're considering ex- 
panding to other bulletin boards after we 
feel that we know how to doitright. We really 
feel it’s the best way to support our custom- 
ers. We've found through surveys that over 


80% of our customers have modems. One of 


our goals is to figure out ways to assist and 
provide direction to that other 20% so that 
they can access that electronic support. 
Right now, we need to do a better job 
of communicating to customers what ser- 
vices are available and how they can access 
them. They’ve got the phone, they’ve got 
the CompuServe MSLANG forum and other 
forums, MSDN, they’ve got the MSDL, 
which is the Microsoft Download board 
where alot of information is available seven 
days a week, 24 hours a day. The Developer 
Service team is a group specifically for the 


non-technical needs of developers 


One of the things that we can do 
much better with Visual C++ is to help 
customers get up and running faster. Be- 
cause we always deal with a tremendous 
number of brand-new issues after a prod- 
uct ships, we're implementing training spe- 
cific to setup, and itl be at the tail end of 
the product's beta cycle, so that we’re fresh 
with that knowledge when it ships. We're 


For more information on 
product support services, 
see the Introduction to the 
Visual Workbench User's 
Guide. 
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going to train and prepare a setup 
SWAT team to handle the new things ; 
that come up. Related to that, also, is 
the new setup program... we need to 
make the actual installation easier. 

In general, we need to listen bet-. 
ter. | think we're doing a better job, and 
we'll continue to improve on it. We need 
to continue to do surveys, report cus- 
tomer feedback back to the product 
group, and just listen and incorporate. . 
We've made progress, and we'll continue 
to refine and redefine our support offer- 
ings. What customers need today is quite 
different from what they needed two years 
ago, and we need to react to those changes 


and meet their needs.” 


Learning About the Product 


t documentation. 


Professional Bols Users Guikes 
oe ce 


laitional Windows SDK books are available. See your SDK fulfillment card. 


General Information 


If you want to: See: 
Edit and debug programs Visual Workbench User's Guide 
Use command-line utilities Command-line Utilities User's Guide and Tools Technote Viewer 
Locate specific information Comprehensive Index 
Look up an error message ERRORS.HLP 
Get answers to commonly asked questions Choose Obtaining Technical Support from Help menu 
Configure and optimize your system | Visual Workbench User's Guide 
Learn about using Help Visual Workbench User's Guide 
REA LSS STIRRED S28 © = SED SRR ee UG On SEI CFA REO TCT AT I NN DME SIAR TE TREAT ES 
C Programming 
If you want to: See: 
Understand C syntax and usage C Language Reference 
Use the C run-time library Run-Time Library Reference 
Optimize programs Programming Techniques 
Manage memory Programming Techniques 
Compare Microsoft C with ANSI C C Language Reference 
Write portable programs Programming Techniques 
(LESS SASS Oe IE ESS a 
C++ Programming 
If you want to: See: 
Learn (++ (++ Tutorial 
Use Microsoft Class Library Class Library User's Guide, Class Library Reference 
Program with (++ and Windows Class Library User's Guide 
Understand C++ syntax and usage (++ Language Reference 
Compile code written for other (++ compilers (++ Language Reference 
Manage memory Programming Techniques 
(7 REET RY AES Oi SS TREES A EET SEES 
Windows Programming 
If you want to: See: 
Program with Windows and (++ Class Library User's Guide or Visual Workbench User's Guide 
Create a Windows-based application with AppWizard and ClassWizard Class Library User's Guide, Visual Workbench User's Guide, 
or App Studio User's Guide 
Use resource tools App Studio User's Guide 
Find reference information on the Windows API Windows 3.1 SDK Programmer's References, Volumes 1-4 
Get answers to commonly asked questions on programming in Windows Open TIPS.HLP in the HELP subdirectory 
Get Help on Windows tools Help files in the HELP subdirectory 
GT DST SR RE OS a TL Ee EEL SE RON. LM SETA EE LL PES hE EEA 
Special Topics 
If you want to: See: 
Use p-code Programming Techniques 
Use precompiled headers Programming Techniques 
Profile your program Source Profiler User's Guide 


Use the graphics libraries Programming Techniques 


Getting Online Information 
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techniques to get help anywhere in the Visual (++ environment. 


<1> CANEWAPP\HOOKS.C 
“/ Filter function fot the WH_MSGFILTER -- Tas specific 
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char szType[16]; 
MSG FAR *lpMsg; 
Hbc hDC; 


if ( nCode >= 0 
Le nCode == MSGF_DIALOGBOX ) 
(szType,"Dialog"); 


else 
strepy (szType,"Menu") ; 


Parameter 


Description 


string Destination string 


string2 Source string 


The strcpy function copies string2, including the terminating null character, to the location 
specified by string, and returns string?. 


Press F1 with the insertion 
point 


The strcpy and _fstrcpy functions operate on nullterminated strings. The string argurnents 
to these functions are expected to contain a null character (“0') marking the end of the string 
No overflow checking is performed when strings are copied or appended. 


in a source file 
bast 2 The _fstrcpy function is a model-independent (large-model) form of the strcpy function. The 


behavior and return value of _fstrcpy are identical to those of the model-dependent function 
strepy, with the exception that the arguments and return values are far pointers. 


Return Value The return values for these functions are described above. 


<3> Output 


Compiling... 
Ic: SnewappShooks .c 


Linking... 


HOOKS .OBJ(c:\newappSNhooks.c) : error 12052: '__aseglo' : unresolved external - possible calling convention mismatch 
HOOKS .OBJ(c:\newappShooks.c) : error 12052: '__aseghi' : unresolved external - possible calling convention mismatch 


LINK returned error code 2. 
HOOKS .EXE - 2 error(s). 0 warning(s) 


[=| Build Errors Help _ 
File Edit Bookmark Copyright Help Press F1 with the 


Contents] Search | Back | History | insertion point onan 


LINK Error L2052 error message in the 
symbol : unresolved external; possible calling convention mismatch Output window for 


A symbol was declared to be external in one or more modules, but LINK could not find it information about 
publicly defined in any module or library. that error. 


The name of the unresolved external symbol is given, followed by a list of object modules 
that contain references to this symbol. The error message and the list of object modules are 
written to the map file, if one exists. 


This error occurs in a C-language program when a prototype for an externally defined 
function is omitted and the program is compiled with the CL /Gr option. The calling 
convention for _fastcall does not match the assumptions that are made when a prototype 


is not included for an external function. 


Either include a prototype for the function, or compile without the /Gr option. 


Yisual Workbench 


Build Tools 


C/C++ Language 
Foundation Classes 
Windows 3.1 SDK 
Search for Help On... 


Obtaining Technical Support 
About Visual C++... 


Visual Workbench Help 
File Edit Bookmark Copyright Help 


Visual Workbench 


How to Use Visual Workbench 


Using the Editor 


Managing Projects 

Compiling Files or Building Projects 

Debugging Your Application 

Examining Symbols with the Browser 

Using Wizards to Create Applications for Windows 


Using Workspaces to Manage Your Environment 


Changing Preferences 


i i ie i i ie i | 


Modifying theTools Menu 


Other Help Topics 
! Toolbar and Keyboard Shortcuts 
2! Help in Brief 


Use the Help menu to find 


general categories of help. 


Click the Help button in dialog boxes for 
help on options and for tips. 


‘Visual Workbench Help 
Help 


Debug Dialog 


Use the Debug dialog box to specify values required to run and debug an executable 
program. 


Options 
ai Program Arguments 2! Debugging Mode 
@ Additional DLLs 2! Hexadecimal Display 


Tips and Troubleshooting 


You can debug only programs written for Windows with the built-in debugger. If you have the 
Professional Edition of Visual C++ and you create DOS executables, you must use 
CodeView to debug them. 


= C/C++ Compiler Options 


/nologo /Gs /G2 /Zp1 Aw3 /2i /AS [g¢4d/Od 7D "_DEBUG" /FR /GA 
/Fd"HOOKS.PDB" /Fp"HOOKS.PCH" 


Category Settings: Code Generation = C/C++ Compiler Options 
Build Options: ~@ Debug Specific © Release Specific © Common to Both 
Options String: 

/nologo /Gs /G2 /Zp1 A¥3 721 /AS 7YX /Od /D "_DEBUG" /FR /GA 


L__tancet___ 
/Fd"HOOKS.PDB" /Fp"HOOKS.PCH" 


Code Generation 
Custom Options { 
Custom Options (C++) | CPU: 


Debug Options 80286 | *| 


Listing Files 
Memory Model . < nes 
Optimizations Calling Convention: 


PcodeGeneaion || [C/Cee= 


Precompiled Headers 


Preprocessor - - . i 
Segment Names Floating-Point Calls: 


Windows Prolog/Epilog || [Use Emulator” ‘(i 


Struct Member Byte Alignment: 
ipyte = Cd 


Category: Category Sabine: Code Generation 


Code Ronaration 


YX file] 


Use precompiled headers automatically. It precompiles header files only. It uses 
MSVC.PCH, if that file exists, or creates MS'YC.PCH if it doesn't exist. If you specify a file 
name, it compiles header files up to that file. 


You can use /Fp in external makefiles to change the name for the precompiled header file. 


Category 


Options ¢ you can: 

T° Select an option in the sidan en ‘a 
Options String and press F1. es Sa 

2° Select a control and press F1. 

3° Select a category and 

press Fl. 


Precompiled Headers: Automatic Use of Precompiled Headers 


The Visual C++ Team 


accident. Thanks to 
the entire Visual 
(++ team for their 
passion, creativity, 


focus, and plain old 


stamina USER EDUCATION 


- 


QUALITY ASSURANCE 


e) : aes : : ee : Sees ees See a ae Setace ree ee 
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PRODUCT SUPPORT; ~ 
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